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(57) Abstract: 



PURPOSE: A servo control 
method of an optical 
recording player is provided 
to compare the size and 
phase differences between an 
MPP_TE(Main Beam PP(Push 
Pull)_T racking Error) signal 
and an SPP_TE(Side Beam 
PP), to vary a gain value of 
the SPP_TE signal, and to 
generate a DPP_TE 
(Differential PP) signal, 
thereby generating a tracking 
error signal. 

CONSTITUTION: An MPP_TE 
signal generator(401 ) 
generates an MPP_TE signal. 
The first LPF(402) performs a 
low pass filtering for the 
MPP_TE signal. An MTZC 
(Main beam Track Zero 
Crossing) signal generator 
(403) detects a peak-to-peak 
voltage and a zero cross 
signal of the filtered MPP_TE 



signal. An SPP_TE signal generator(404) generates an SPP-TE signal. The second 
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LPF(405) performs a low pass filtering for the SPP-TE signal. An STZC signal 
generator(406) detects a peak-to-peak voltage and a zero cross signal of the 
SPP_TE signal. A control signal generator(407) detects the size and phase 
differences of the MPP_TE signal and the SPP_TE signal, to decide a servo control 
method, and outputs a control signal, then decides a gain multiplied to the 
SPP_TE signal. A switch(408) selectively outputs the SPP_TE signal or a zero 
value. A gain controller(40 ) varies a gain of the SPP_TE signal. A TE signal 
generator(41 0) finds a difference between the SPP_TE signal and the MPP_TE 
signal output from the first LPF, and generates a tracking error signal. A signal 
shaper(41 1) shapes the tracking error signal, and outputs the signal to a servo 
controller(412). 

©KIPO 2002 
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£ 3bi=r HS| EHy ^EHOII/d ^gjj* S£^2] &So , ^^01 S -oj qjjs aej o.^oj £ g 

£ 3c ^ §S BH^g ^ gj ^ 2^ Oil dHxl£fe 1^2] fi5 u. o|| M fi oi o.o^oi £S 

£ 421 (a) LB XI (c)fc DPP.TE tim. B ^ S Oil □oHAi P^32j §^ HlxPf CH * gjj* «'0| » ^ir 

(a) fe ebh m xPf- ic&e* g<=> , 

(b) & i^ae s^ea nixpf mom s?, 

(c) te icgr© es* HlxPF ^CHS 3^2] £3 

£ 5^ e waon cgs /da hois net 9 ;m jh^isi «s= 

£ 62] (a) LHXI (f)fc ee* t o^ 30^ £ 5£| 2| ¥0 \\M ^££]^ £j S 

£ 72] (a) LHXI (f)fc e§« m *W kittC* »EHSP SOtS 3?0|| £ 521 2f ¥MA1 agSfe ii£ 
£ 8^ (a) LHXI (f)fe eee* t^f B0 , fi go^, £ 5 oj ^ ¥0| | AH a a gt ^ s 

401 : MPP_TE tls. ^<£¥ 402 : LPF 

403 : MTZC £]s £j£¥ 404 : SPP_TE 

405 : LPF 406 : STZC <MS ah/hj^ 

407 : OH £!S 408 : ^|*>¥ 

409 :-aifi! £§J ¥ 410 : OPP.TE £!S Ay^ ¥ 

411 : <m^ 412 : AH S XII CH¥ 

meoi ^sn= si j sots/ ms/j/g 

t^Zm^ mm AI ~ Sj0,l BB " §l ° AIMS - S AHaB -° 8 ^ S JH£S3| °J AH a XtlCH 

a 9«r dh«p> wseroi toy yg^ei e ^i^onxuoii a«r a §s qioieib :»i*sk3 01s neat- s ^i-dh 
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gj\ g ^i^ohxii ?\m xh^ mx\ qum xH^y ^ :>i^ esj ^i^m ^i6H a- Dm mm ^, n- p^b^ b :?i^ 

§J g£Oj| 0}£|- 2§2J M(ROM)S3f, 13 3|^ 3 (WORM) t! 3J ^(ss;- ^ oij= flpW Jr^U ^ 

°S 331 3#^^ U¥ICH£!P. 

OUI/H, §i g P^Bfe P^B e (Compact Disc Read Only Memory : CD-ROM ) jII- CI XII P^ls P^B 5 

(Digital Versatile Disc Read Only Memory ; DVD-ROM) mO\ 91°B\, mm OHxIl^ l\mi\^& S^M P^B 

(Recordable Compact Disc ; CD-R)2I 1S| J\m PXI1 P3I^ P^B (Recordable Digital Versatile Disc ; DVD- 

r) eoi a a. 

SEe[, »^S3I S.^2!2S xh^!^ 3* Si © P^BS= XIPI^ ?fs?l P^B(Rewr i table Compact Disc ; CD- 

RW) £1 XH^I^ Jl^m C\X\m QD\^ P^B(Rewri table Digital Versatile Oisc ; DVD-RW, DVD-RAM ,DVD+RW) eOl 9iQ . 

E IS 0\Zm 9 P^BMOil CHIOIEiM Pl^2, 3|^£! QOIEie XH^Sfe » P^B ?\m XWiM gX|2J Sie^ei ^£ 
m^^AH , g 5|S(102)S AHS X1IO1¥(104)£| XII CH CHI £)8H CH^ 2]S0il ^SOI © P^3(101)2| aj§; °l 

oil ^omi mil, se© £im ^imeioiiAH bawoi mch^ &m pai ciwey^s siti ^ s=h^ oiiy 011 

Ah^| 3 P40H2I § S# ^XrM OI^CHXI ^^Dl, 2[^2i ^ SS^XKHI/H £S Si* Oil OIBIIohfe S^s^ 

RF » MSt Oil BH ^£¥(103)^ i^^D. 

aoi rf §y ah a oiia-i ^^¥(103)^ s se:>i2i 2*2*21 3- s^^x^iah #^£i^ s^i^i^^a Qioip n^m 

A© RF <m^, AHS XHICHM ^el H^ Oil (FE) OIIEH(TE) if SitlD. 

nam, &3i sis rf aj^^ xn^e aioip p3P(£Ai£ixi aim e^sm, fe, tesi- its ahm chi en 

AH a. XIICH^(104)S §^9C[. 

A^j AH a XUCH¥(104)rr H5H^ Oil (FE) £!Sg flEISKH H5H£J XilCHM 91© ^Sl H5H^ AHS 

(105)S t^O, M^U OilP(TE) aj^m 6Jm XidlorOI XiiCHM 6J^M AHS ^^¥(106)^ 

OlttH, ^Ol S^^ AHS ^^¥(105)^ m S«S{102) UI2I ^^OilOIEiS ^eAIUOil HJ6H S ^S(102)M ^3f^ 

M^OI P^B(101)^r SJHI ^ol- g^SOil dfdf *#6H^f£^ HP. 

Ah^| e^|i AH H ^^¥(106)^ © ^2(102) Ui°l M^U ^j#0i|0|E-iM ^SAI^'Oil °I6H ^ ^S(102)2J CHM^l^g £H 
P^(radial) ^IfHS g^O^AH S2I ^IxIM ^SoUQ. ^^e^P. 

c£S[, i> 5»S 2xilM 0!§A|?10^ ofe 3? ^^1 ^SIH AHS ^S¥(107)^ ^Ol AIM XII 01 ¥( 104)21 #£ilH XII 01 6js 
M °»s*^0r ^BIIH SP(108)M ^eifOII °|oH S ^XilM S|^5r^ ^ST^^ Oi^AmP. 

OIIEH , ^^l RF S! AHS CHI BH ^^¥(103)21 AHS XII Oi¥( 104)0il AH CD. DVD 5l|gH| § P^BOll Afg£|31 M^jU M 

CH^ ojy^o^ 3««g ( ^Al-M(push-pul I ; PP)S, °l^> h ^ ^^(differential phase detection ; DPD)Se ^hXI^^ 

WD\M, 3SS^ £ 29} ^Ol § Sf^l^ ^?^£J01 2iPJ2 ^§6f9, £ 3a LHXI 3c2f ^01 §S 6H = g ^ £ 

(main beam) ^ 2^ Oil 1^21 §^)Hi fi^ ^(side beam) mxmJl 2iP. ^. ^Ol ^J^ £ 3c2f ^01 

§e« Zl^Sj 1/4°!^ e^OI|Ai¥P AH ^ ^Sr^S bHxISCH 2iP. 

0 1 CEH , ^0| bHxlor^ 5!^ gf ^XlorH 2JS M^o^^yoj B ^y. §3f HI 6^1 ^i 

8HAH0IP. £D\ £ 3a ^ HP ^EHOII/H SS^2] 3^ gTSTOl 21^ S¥°l OIIM 2.21 £^0| 

3, £ 3b ^ hp any ^ehoii/h ^si ms^hj b^^ ^iroi ui^ ^trei s^hj one sei seoip. 
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POiXIDI, SJ £ 221 HOI 9 Si ^Xfe 3 CI^BHJ <M^e^ ^^31 »»2S ^3 MS, ^ 4Mtel 

42H2] It Si ±Xr(PDA,PDB.PDC ( PDD)^ £ICH ^^01, g Si £Xfe 3* Si £X>2| ^B3J- ofE+OII 2>2[ ^1 

XI » 22H2J g Si ±XKPDE.PDF)S £JCH 2iQ. OPIAi. CHI tJS^ £PI Si # St £ XKPDE.PDF) Oil Ai i<* 

*PI £J5i e.fS (e-f) xHEIoK* 2^CK 

SEth &OI ^ AIMS ^ feOI m Si^l^l S Si^X^g SSFOII IBSJ 2Stt» ^ gF S S#^^2| Si* 

EH e§«tJ Oil as ^51 Sio^ 2101 CK 01 2! S HIM Oil 2J5H US, ^MEIOi DAI CHS 3! ^011 Ah&h ^2J ^£MS^1 

HIM 2} ^M3fHJ ^□^oi °|Xl ^SFOII CD-ej- SSolb 3t!# 0|g6H2 &Ch 

nam, nissi nsxpf » » si^xioii ees^i sig^ oil en ^^(te)^ ooi goi, 01 ^ehm e( 

s eaH) 0 |^ §[CI. ^SOI M<3 ^^J Oil AH £f^M S!OiU£AH CHI SH 6im(TE)9h + - g£§ ife 

cngj , ao| g Sf^l^ S Cl^32| ohs^ gr^os ^§ MIT. ^ 4Mt^ 43H2] Si ±X\ 

(PDA,PDB,PDC,PDD)S a OH OTS, PPS01I 2|eh M^iU 0H5H a^j g. Si^lHJ H" Si ^X^¥EH i^£li= 221 

6JS a.b.ccl (a+c)-(b+c)3KH £M 4^ SiCf. 0|(EH, 9 Si^PF 2^tS 2 5^ POISL 

= 01,12)21 Si* fflgj^S^EI Oil AJ^(=M-|2)g SfiCI. ^, £ 221 a+c?l- 11, b+c^f 1 2 Oil oHSSP. 

E_^, 6PI 9 Si^Pr £ 221 ^a2 MPP(Main beam PP) £Js(MPP_TE)i= 9 Si^l2J i^j I Si ^ 

X^^E-i i^£|^ a,b,c,cS (a+c)-(b+c)BK>l ^ SPP(Side beam PP) ±i S ( SPP_TE ) © Si 

}|2] Si § Si ^X^¥£i i^S^ S?l£!s e.fS (e-f)oFOI 4= 2iQ. SEth, DPP(0I f ferent ial PP) 6J^ 

(OPP^TE)^ MPP_TE-SPP_TE5^ 4= ^D. 01 ^ I AH , a^| ^ Si^PI © C|^a°l 6J^M^ S.^ o h f ^ 

§ ^ 4mm ^ 4^H°I g Si ^XKPDA,PDB,PDC.PDO) SE±= . ^ %&2.^ 2MW2 m Si ^X>(I1,I2)S ?££J 

Cl^ PP <M^2f MPP ^H^ota. 

gj OlIS, }|^2J CD^ 0|goK)1 Oil EH AJsM ^^oHl, CD ^l^^l =ol CD-R/RW^ DPP(Di f ferent ial Push 

Pui chi en Aj^(opp_TE)g ggmo. ^, s si^x^oiiAi i^s^ s^^of wppgos ^ 

U CHI iSH 6J^(MPP-TE)M Siolb MPP 6J^(MPP_TE) ^0| BHS ^HMOU oj^ DC g^oi ^^^P. 

H}-g| AH , Ah^| CD-R/RWOi|AH^ MPP ^^0||AH2J OC g^!l O^Oil DPP ^^(DPP_TE= MPP_TE-SPP_TE ) M A^goK^i MPP_TE2| g^l 
e ^, MPP_TEOil £JoH Oil £J^2J 4^IHSA| ^^8^ Xjl^SPI ^lofOI 

SPP.TES SioQ, ^Ol Si9 SPP_TE0il ^§£.h >j|oi( k )s ^ * MPP_TE2| g^lM S^oKW DPP Oil 
(DPP_TE)M £J£e[CL 

OlffU, DPP_TE iMS a^^AI MS ^J2j ?|X|^ A]^ ebh ^°oi| UHX1AI9PI ^I6H AH Tp/2 ¥1x1011 fi5 SOI 

^ ^^^is ?^5i2 ^a. 

t[^, M^ III XI ^ ^o^2£ Oil ^1312 2AXI21 P^3 HISAI , SE^ Q±HDl H^SlfgOII CQ-Bj S^ HlxPI- S 
*v 4, oip o| £|oi|£ H|eoj ^iQI, S ^S2J SAj f Q i3£i ^^^Oil SloH TL\X\D\ 4- 2iCf . 

3gjCil, #£H0il^ SPP.TE aj^oHi g^H XI ^ 9il2J(k)0l USSOi ^^o S> ee« H|x|^ &m S^ DPP Oil EH 
(DPP.TE) ^^0| XII 213^ esoi sia. 

^. £ 421 (a) LHXI (cm DPP.TE Si§ S ^ ^ Oil CH6H Ai P^32j M^j HlxPF ttH ^ gJ3f SOI S 
Si^l ^Oil SiS^ ^H^^^^ £Ale^ 51 01 CI. 

£ 42] (a)rr M^ mx\D[ S^, £ 42J (b)^ S¥SCf M^ HI Xl^ ^Offj S^, £ 42] (c)fe ^^§1 
S¥SC| M^l HlxPf k3CH5J S?i M0II2 2iC|. 



01 CCH, £ 42] (a) LH XI (c)fe m ^ S Oil (T|£[ AJ^OI a^XIS*. #gJ& SIP. &B! , £ 6 LflXI £ 

82J (a),(b)fe 4PI9 2* S^CHI S#£J^ MPP.TE 6J^2f SPP.TE 61S2J 01IM SOI3 

= , £ 42j (a)2f ?0| nixl^ S^Oilfe MPP.TE 6IS2f SPP_TE 6!^2J S&ICHOIS/d 3 321^ §SJ 

& 4- SiCf. e.^, £ 42J (b)S| 1*01 HI Xl^h §0^61 3^011^ MPP.TE 61S2J 3^121 SPP.TE £im.2\ ± 

swxis/h stapi 180£ x\o\d\ uxi &mm m ^ sick o>sp*xim, £ 421 (c)2f i*oi m^i 

II|XP> £0161 S^OIIfe MPP.TE 61S2J BD\^ ic&g* 3^2f HXI2* SPP_TE 61sl2J B:? |- ±a}& go ea 2*0*XIEAi 
MPP.TE 61^21- SPP.TE Aj^o, o|Af 0 | §»5|}j| 180£ X\0\D\ UXI S^Il ST 4- SAP. 

Oti# MCH, £ 421 (b)2f 1*01. ElxPh eOfXI^ § Si^lS 3#£1 = ^ £J2J 33Pt STOIXIH SE^h, MPP.TE 61s: 

Oil □oH SPP.TE 61^21 ^1^01 ^ei£!C|. ^, MPP.TE 61 S 2]- SPP.TE 61^2*2| 5\g X\0\D[ hz^m 3¥0il£r S^oMI 180 
£ XfOP* LHrQI. ElxPI- ^OhXIS 180£ XhOPI- UXI 8t3 3 SSOII CP-EJ- 180-OS1M X\0\D\ fc+Ch 0| g^OII £1 

CHAi SPP_TE 6!^2j xis^ 11-1221 S^Oil 180^^h £JX| 8t^H^ MPP.TE CH g bliS ^OhSCf. ^ 

ot e ^ bioj ^ CH XUH SPP_TE 61s2| £!i*0| ^0\X\0\\ E|3, Olfe AiSOII efSSg § 4^ 

o\\m m&, Tp/8 §se^ esq mxim goum 45 £ ^&xp* spp.te tisoii ^6>hs 3 3^1^ ^xhsi 

(tt&IHXIS. ^ El XI 3* ^CHXI^ S^OIIS MPP_TE 61<^2J inBB S^2f SUSHIS SPP.TE 61 £l = 0| SfO* 

XIEAI MPP.TEOil CH6H SPP_TE 6J^2J ¥1^01 ^dFSCf. 



El- ELI- AH , 1*01 5i= §J ^6, h 0l 2H^£! SPP.TE 61 0|g6^ DPP.TE 61 ^^6^1 £13 DPP_TE2J S= §J M 

^ ^ El (TC) Oil CH5H g^M 4- 

^, e|h nixPh gO^X|>IU ^OiXI^ e 3^£l ^eiXl^i SIS SPP.TE 61S2J 3^Pf ^0hX|3 ?|^0I MPP_TE 61 

^2F CH 5 U 3 AH SPP.TE 61^^ 0^1 ^01^ ^^xH^ OIU^I SPP.TE ^11 0|gSK)| OPP.TE 6!^H 

^^5f3, DPP.TE 6! moil 2H^0I 4= SiQ. 

^PI2^ ^01 DPP.TE 61^011 2H^0l i^SfS M^U AH HICH^ 4^^6hX| AjS^h M^SoHXICH, OIS 2J§H 

DI3&ISM0I i^m 4- aia. 

g ^gg Ah^ i2} ^XiiSM SH^SPI 2°^AH, £ ^32] HlxPI- ^^Al^ S£0il Dp-d^ SPP.TE Oil 

g5HAI^ ^il212i(k)M 5§§}25W, ElxPf ^dfXI^ 3 ¥01! EE OPP.TE 61 ^^l- E 6^ # XH^^I 

2| AH S. XII CH ^SI XHSU01I 2iC|. 



6,0 1 21- s^g ^^6f^l ^ ^ Oil d[E § }|H| XH^^I2J AHS &S§, e6j # S# ^XfOilAH M^gfe 2^1 

61^^^Ei MPP.TE 61^M SiO, £PI £5 g S# ^XTOilAH #^£j^ 2^1 61 ^^¥Ei SPP.TE 6JsM S#6fe B 
511 2J t 6>^l & ^1 Oil AH gi^ MPP.TE 6J^2} SPP.TE 6im2[2| ¥|^XlM SiW, ?I^Xf2J 3^1011 SPP.TE 61 

^Oil ^oHXIfe Tiiei 2^(k)e Dl&mb: 6>OI & 511 Oil AH P^£|^ 31212*011 SPP.TE 61 ^Eh ^ ^>^l MPP.TE 61 

s2}2i x^m =?mo\ mm oiian 61^^ e+^iim s&sioi oi^oixi^ ^S25 ^o. 

6>PI ^!6> h xF Si e^lfe 6,^1 MPP.TE 6is^¥EH XII 1 ^ XII S 3^^6 61 S(MTZC)M ^^6F3, 6>OI SPP.TE 61S^¥ 
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El XII 2 5^ Xil5 356 <Ms(STZC)M ^^6fe B3I2K &3| MTZC £!S2|- STZC - ^- ^ 

Al^oj HJm M pp_ TE aj S o|| Q| «[ SPP_TE <M^o| fl#^£ ^§ofe Ol^OUI^r ^§°^ 

o|Ah^ si e^i^ ebs stroii hioH ^§s¥ei &3i mtzc ^ii^j &ehm eemoi hixpi- 

^ §eH|i oi! B.H ^£ B^llfe £T3| STZC &s.S\ ^D\&m Siolfe B3ll2h ^31 STZC 6J^£| ^3|£0I Si 

£1X1 8122 XJI5&M £^ i^O, ^3[£0| £> h 3| SPP_TE <i!SM m^oltz B3«2h &3| B3I0IIAI £^ 

#^£i^ 6J soil 3hss^ jieists a© ^ &3i mpp.te 6JS2fsi x>m ?skh sie chieh <y^5 i^oK= b^i 
5 oi^ch xife ?tm ^§2S 

s ohgo| pe ^ S m oig M - E^f §511 ^ AlOilMSJ #A||© ^Sl eSH S^BHS 330ICL 

01 ^ ^g£| bH^t!: ^AlOIIM §¥£21 SS6K>1 £M\o\ ggehCh 

S ^go ^ 2^3121 £»■ Si6XK)llAI £31 6JS^¥EH MPP.TE 6JS2f S3£ ^ S#6XK>ilAH i 

^£1^ 23|£IS5¥EH SPP_TE 6J^£f°J 331 ^ *fH£WM dIBe* 3= SPP.TE ^JS2| ^Hl 2J S 3h£A|5fc| DPP.TE 

£ 5^ s chi (Be Ana xii ch m ¥»st m i\m xb^pisj ¥g mm^M, & Si3i£i g£j sr si 6x>5¥ei mm 

£1^ 2^1 OlgoKH MPPS°5 CHI aH 6! £( MPP.TE )M MPP.TE 6JS ^£¥(401), £> K 3| MPP_TE 

8 5^ HU6 gEIIIB^ XII 1 LPF(402), &3| 5^ EH6 ^Q^Q MPP_TE £JSSJ III 3-^ H|3 SgKMPP Vpp)3f XII5 3 

56 Si5fe MTZC £JS £<£¥(403), &3| £T Si3|£| # Si ^X^¥Ei #^£l^ 23| Aj^g 0|g6f 

oi sppsh^ oiien 6JS(spp_te)m ^^^^ spp.te &m ^^¥(404), m\ spp.te 6J^s ^4 hh^ HEigm^ 

XHI 2 LPF(405), feOI ^¥ IIH^ gEli!S SPP_TE j|a.e H|3 2^(SPP Vpp)3f Hl^ 356 SfSfb 

STZC ^JS ^^¥(406), ^31 MPP.TE 6JS°I E|H-¥ 2^(MPP Vpp)3f X|| S 356 ^^(MTZC), 3dlH ^31 SPP_TE tl^ 
°| H|3-¥-El3 2^(SPP Vpp)3l SIS 356 ^1^ (STZC)5¥Ei MPP.TE SPP_TE ^S2^2| 331 ft! ^I^^M Si 

ShOI AHS XII Oi ^gf g§6H2 3011 HFE XII CH ^JSl i^6^CH, SEel SPP_TE 61^011 S6HX|fe 3il2J(k)M SSBfb XII 
Oi ai S ah ah « (407), a^j xilOi ^£^(407)01 XilOi <MS0|| CCf^ 6^IS£|0i ^31 XII 2 LPF ( 405 ) Oil AH i^£l^ 

SPP.TE XII5^e i^mfe 6^1 ^¥(408), ^3| XilOi ^/d ¥(407 )oj xilOi 6JmOII 6¥l§¥ 

(408) M euH i^£J^ aj^o| ^|ei( k )S 3f£8fe 3i|ol ^^¥(409), ^3| 3il£l £g ¥(409)011 Ai 3iiei0[ SPP.TE 
A|S2[ ^31 Xil 1 LPF(4O2)0ilAi i^£l^ MPP.TE ^1^2f2J X\M ?o\0\ CHI SH 61S(0il, DPP_TE 

CHI aH 6J1 ^^¥(410), ^3| ahah^ E?H|j CHI 6j^(DPD_TE)M §^£[ ^ AiS XJ|01¥(412)5 i^ofe 6Js 
§§¥(411)5 ^^SCf. 

£ 6 H| (a) LHXI (f)fe 5^1 H|X|3}- ^^§t MPP.TE SPP.TE 6JS2I ^I^XF3F 180£ XhOl^h feTjOlU, £ 

7°l (a) LHXI (f)^ III x|3^ gOh^l = , MPP.TE ±1^2} SPP.TE 61^21 ^l^xP^ 180SSP ^3il ; 

180- 

4> )0|W f £ 8°J (a) LHXI (f)^ nix|3h ^OiSi MPP.TE SPP.TE 6JS2I 180£aCf SOI 

; 180+ 

* ) CHI &3| £ 52J 2| ¥0ilAi Si£l^ Hf^SMOIQ. 

^. £ 6 UiXI £ 80ilAi (a)^ MPP.TE <yS ^ ^ ¥(401 ) Oil AH ^^£lfe MPP.TE £lsL2\ Hf§£0|3, (b)fe SPP.TE ^ 
AH-( 40 4)0i|AH ahah£|^ SPP.TE aj^oj n|®£0ia. 3EIH, (c)^ ^3| MPP.TE d^5¥&4 Sieh 5^ XII 5 35^ 
(MTZC) 61sO|H, (d)fe SPP _ TE aj^^^eH Sill 5^ XII5 35^J(STZC) (e)fe &D\ (c).(d)2| MTZC 
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Ais£f STZC 61« 6!S0|Ch Eg, (f)fe £PIS (a) U XI (e)2| ^H^¥Ei DPP.TE 61S3 Efi<£ 

01 CL 

0|2f SOI S § S^^l^h £ 22f SOI ^££101 ^SSCf. 3^3, MPP_TE £!S £i£j¥(401)fe SE 

6 LHXl £ (8)21 (a)£f SOI 3- 2^2121 g£J i Si ^X^^Ei #^£J^ £PI6im a,b,c,cl (a+c)-(b+c)moi 

MPP.TE ^Sl ¥ XOM ^iSH XII 1 LPF(402)0II/H HH^ SEiH^CI. £PI XII 1 LPF(4O2)0ilAH EH 

± MPP.TE 61S^ MTZC 61s ^^¥(403)^ £J^!93, £PI MTZC 6l3i> ^^¥(403)^ £PI MPP.TE 61^2J El 3- 

¥ HI 3 22MMPP Vpp)Uj- £J\ MPP.TE 6Is2| eg] XII ^ AISOilAH MTZC £ 6 LH XI £ 82] (c) 

21- noi agmoj mo\ ^^¥(407)^ m^mct. 2 oils, 6Pi mpp.te d« ac ?iase ^ lh¥ ensis ^ 
dfoi^o^ mtzc 6im:>i- ^s^a. 

S PP„TE All ^£¥(403)^ £ 6 LH XI £ (8)2| (b)2f SOI £PI 3 2#}|2] 3 S# ^X^¥Ei e^£J^ 

S3I£!S e.f« (e-f)5KH SPP.TE 6is§ gjggt * ^£jx| XilXS mm XII 2 LPF(405)0il M M± SIEHjetCt. #21 

XII 2 LPF(405)01IAH ^¥ EH^ H Ei is! S SPP.TE 61 = STZC 6JS ^^¥(406)^ £J^£I3, £PI STZC fclS ^£¥(406)^ 
&D\ SPP.TE 611>2J n|3_s jx|3 Vpp)^ £PI SPP.TE 61^2J J=^ XII ^ 3^:6 AISOilAi 8/2££l^ STZC 61 

£ 6 LH XI £ 82J (d)£f SOI 2#St01 XII 01 61S ^£¥(407)^ MSGf. 8! OIIS. £PI SPP.TE 61SM AC 
© ° Ui¥ 21^ £11 S£ 6BK>|^Ste STZC ^S^l A J^9D. 

MOi 6!S £*£¥(407)£r £PI MPP.TE ^S2[ SPP.TE 6i^£foj 3: >, oj S#S*01 SPP.TE 61 SOU 36HX|{= 

k&m ISeia. SESL 4^1 XII CH t!t ^£¥(407)^ AjS gf&JS S 3 Ch 

gi *JA|OIIS, 4^1 XII Oi 61s ^^¥(407)^ 40| MPP.TE 61^2* SPP.TE £ 6 LH XI £ 821 (e)2f SOI 

SHI, 3 gj&S^EI MPP.TE 61S£f SPP.TE 61^2] xFO|g SillCf. 

S ^SOHAH^r ^£JM °I5H 3^ ^, MPP.TE 6IS2I- SPP.TE 6!^2f2i ^&xPh §^5| 180^ »0|Ute S 

?I ^{^xf^f 6h3, MPP.TE <^^2f SPP.TE 61s2f£J ^I^OI 180£SD B»U ^^i! XfOlU^ S?f "I^XPF ^ 

^, £ 63f SOI HlxPI- tcSS: S¥Oil^ £ 62J (e)£l SOI ^^£IXI ^^D. 0|^ MPP.TE 61 

^011 CHSH SPP.TE 61S2J ^1^01 if^X|£ indlXIS ^3 180£ XhOILfe S^OIH^. $\&X\Jl 

32HU, £ 731 HOI JL\ X\l\ mom S¥U, £ 82f SOI ea« E| k3CH61 S^Oife MPP.TE 61 S Oil CHoH SPP.TE 

61S2I 91^01 180£ X\0\D\ UXI CH B>iU ^^l ^. ^H^OI 180SSQ i^EI^U 0| S¥Oil^ ^l^x^F ^ 

3£iH^, ^ ^SOilAH SPP.TE 2J ^121 ^(k)S S^o^l ^1 oH Si5fb ^l^xfe 2£t,^ ^3l^¥Ei ^ ^ 2i 

CI. ^, £ 7, £ 8HJ (e)» SOI 4>D\ S#£I2, 4^1 ♦ 2| Al 2.^-^21- 61 S B^PF g ^SOiJAj §2|6^ °l4 h ^ 

01a. 

01^1 AH ( ^XH ^ m X\D\ eOhS^XI ^OiS^XIM S ^ ^Ol SPP.TE 61^ MPP-TE 61S0II CHoH ^&0| <J> £ 

Ei-M 1=i&1XI, (J>£ HH^XIS S 4= 910 . 

W2}M, m X\D\ ±^ ^EHSa k3CH^^XI, eoi-S^XIS 4^1 ^^6^ 61S^¥E1 MTZC 6IS2i ^EH 

M S3 ^ 2iCf. 

01IS MOi , £ 731- SOI, ohh SlJel 6JS2J EfOlg Oil XI Oil Ai MTZC 61^2J oh 01 ^Z}0| 2193 §XH MPP.TE Oil □SH 
SPP.TE 61^21 ^1^01 180-4) 3^ ^, HlxPf b^^ ^EHSCf iOfSD2 SBi ^ 2ACf. ^CHS, £ 8 

2f SOI oHH 5E v tt 6!^2| dfOIS Oil XI Oil Ai MTZC 61S2J ^ =??}0\ SfiEIS SXH MPP.TE Oil CHoH SPP.TE 6I^2J 
Ol 180+ (J> £ HH^B ^, HlxPf ^EHSCf ^OiSD3 BEf^ ^ ^D. 
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mj\ mo\ ^^¥(407)^ s^a^ $\&z\m u\m\^m k&m &mma. ^, m&xw ^m^m e 7, £ 821 (b) 

0il/H2f SOI SPP.TE <MS£j B ^ pf 2^X1 H£ 01 S^OIIfe kSt# 731 CH 6JS« 2JgSK>l 3H1 &J £H¥ 

(409)^ #^t*ch 

©a. 6PI »I01 ¥(407)011 Ai^ MS. MO\ 3980. ^. Oil a aj^§ DPPS^s <M£o\0\ eat 
U AH£g 4>S» XI. MPPBSS' S*SK)I AiSM 4*«tt XI £ S§BCf. 

oum mo\, mtzc e ^1011 stzc *!s^ oiy s§3s stzc 6J^oii ^?igoi g*;= oicni^ m x\d\ s* 

01 ^of^U 3 1*12 01 LH §^ aS^SfSAI nixl^h ^6^1 BStte S^OICf. 01 3 ¥011^ egM EIXISI e 

mJ\ &o\^^ SPP.TE XJ1 CHM 2g£IXI 8tfeC*. QT24-AH , 0| 3¥01li= DPP.TE ^SOil &Jfi 2H^0| ttgltt ^ 

H£. OlffHfe DPPSSD^ MPPgo^ S £gt CHI £H AiSl ^«»te 5101 CH ta. . MPPS°£ 

S#e Oil BH ai^^ AHSM ^St 9¥0||fe AHilS^I- EJSo^l M^M ?§of£* ©Q. 

°j oj|^, #3| XilCH Mm «g¥(4O7)0l|Alte £PI MTZC © ^3 1 Oil STZC 6JS^f £ 3H 2#£li=X|g «|38K)I ^ 
*l¥(408)^ Xil CH AJ^S «aWteEII. e*S CM BH S#£IS XII S 2m ££*!oh£^, 01 BH ^l 3#£JXI »°e! 

XII 2 LPF(405)0||AH #^£Jt= SPP.TE Aj^g AjEH^ E s X^| CH AJSM £|g&CK 

^^1^^(408)^ XHi CH £!S £§£¥(407)°J XII CH aj^cHI ©EF HISS SE^ XII 2 LPF(405) Oil AH #^£J^ SPP.TE 

Aj^g ah eh o|-0i 3HI ej ^§¥(409)^ m^mO. £PI D\\21 £§¥(409)^ &J\ XII CH £i£¥(407)0ilAH ^£1^ }I&J 

aj^oii a>af ^|oi^( k )M ^^Am m spi ^s¥(408)g mm m^s\^ timow 

ohgj. Ah^| ^[*J¥(408)0ilAH X||S2*0I #^£l£ 30 BI 2t ( k ) Oil #2*2101 XII £2*01 0PP_TE aj^ ^£ ¥ ( 41 o)^ 

£IH, —°\ Si ¥(408 ) Oil AH SPP.TE f^g^ a^j j^Elfe 3il£12*(k)0| SPP.TE aj^oh goHXj DPP.TE £1 

m ^^¥(410)^ m^BO. 

£J\ DPP.TE ajs ^^¥(410)^ 4^1 XII 1 LPF(402)OIIaH #^3^ MPP.TE aj^OII £>0| ^|oi 5i ¥(409)011 AH #^£l^ 
Ai^g uh s ais §ii¥(411)S e^^Cf. 

OlttH, a^| ^|oi £g¥(409)01IAH Xil^^OI S^£|2 ^Ol DPP.TE aj^ ^ ^ ¥ (410) Oil Aj #^£lfe Oil 2.1 ai^^ 

MPP_TE Aj^^f HQ. *[^ ( ^| oj ^§¥(409)0ilAH kSPP_TE Aj^^f ^^3^ 4^1 OPP.TE Ajs ¥(410) Oil AH 

Oil EH aj^ DPP.TE ( =MPP_TE-kSPP_TE ) 1 \ SCI. 

ai S §U¥(411)£r 40| DPP.TE ajs ^^¥(410)0ilAi e^£l^ M^U Oll&l 6J^HJ g^l!, bfOICH^, )i!°JiI S 
HfS §11 4^el ^ AHM XII CH ¥(412)^ ^^^P. 



OI^OilAiS} SOI S ^SOil (DM 3 ^l^ XH^^I2| AiS XilOi ^SOil 2|S^ f H ^aj g S#^XK)||AH #^£1 

A]s^¥EH ^^sh MPP.TE aj^£[ Si g S#4rXK>l|AH M^£J^ 2^l A Js^¥EH SPP.TE ^^2}^ H3I 

^ ?I^XF« dlinoFOI SPP.TE Aj^oj ^|oi S ^^A|?j ^ ^>0| ^ISJ^M ^M^OI DPP.TE aj ^(=MPP_TE-kSPP_TE) 

• ««&o SJW( ee« E|X| ^ iham^ S^OIIE M^ti 0il2H Aj^^f 9- ^SCf. 01 £ eioH . AHM^f filSSES 

9E^, E| x| ^| StOI ^5^U LH 21^^ B^^a^AH H|x|°J ^5PI- £J 6H XI ^ S^OIfe MPP u J^!2S ^ 

e^U on y Al^g g§5|2, 3 0I2J2J 3¥0il^ DPP CHI aH Ajsg S#6f04 AHSM ^U&^SAM 

, hi xpi ajs^j ^sfe spoilt ahs2j eis^e ^x\m ^ sia. 

oi ai- ^gsf LHge e^H ssxheis s ^ssi ^is ai^m oiua^ s^oiiah u^ej- si ^soi 
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CftdUH , e gfSSI 3|#^ g^!~r ^AIOJIOII ^| XH S LHgo S s[g£|^ >jo| OUJBI- ^oi 3?£| g?10il °\o\0\ SoHXtOt 



g^U" 1. §S 6H^g ^ S2| Site e^J ^ S#^:Xf£} g£J U Si ^^£j S^OII E^£| £ 

£ g S#£XPl dHxl£l^ g Si^lOIIAH i^!9fer £PI ^*jS CHI M^M <M£8[0\ e^^i AHSM 

It 31^ JH^PISI AHM HICH CHI &OUH, 

g^J g Si ^XhOil AH i^£J{=r £PI CHI ej ^A|# §^j?j CHI <M^(MPP_TE)M SfO, ^31 55 § 

St ^XhOil AH i^j£J^ £PI tt^^^Ei ¥A|M M^U Oil BH £Js(SPP_JE)S Site B3||; 

&D\ B3JI0IIAI SM MPP.TE £!S2|- SPP.TE <M^£foj oj&^M SfO, SiS ¥l&xt£| 3^1 CHI WtEJt SPPJTE xj^oji 

&OI Ef ^11 CHI AH :>^£]^ ZHiei&Oil SPP_TE ^311 3© ^ MPP.TE £J^£f2J xH ^oK* mm CHI # 

^?te B3|i3 Si^Oi Ol^CHXI^ 31 ^S2S te ^ 21^1 XH£PI°I AH S XJI CH 

s^pti- 2. ^fi 1 soil sjouh, £Pi ^xi si e*ife 

MPP.TE £J<£^EH XHI 1 ^ Hl^ 3^ <M^(MTZC)M A J^§f2, £PI SPP_TE xjS^¥Q HI 2 egg HIS 3^ 
£m(STZC)M £!£te <B3\\2}, 

m\ mtzc ^issf stzc &m.m ens 3&ee* ^ &d\ ens £tm <m^oj A izi^ b^im mpp_te ^soii ae spp_te 

°J <^§te B3IS 0| = CHXIbr 3§ te ^ J\m XH^^I°I AHS XHI CH 

g^S> h 3. HI 2 SOU 2JOUH, #31 ^&xl Si B3lb: 

a^j ohh 5U01I 6JS^^E1 MTZC £Js21 &EHM &B6K)1 M^j III Xl^h ^ EH S CI- gO^^XI, 

k^CHS^X|£J Si6fb 31 ^§25 te g 3|^ XH^^IHJ AHfi aHI CH ^S. 

4. HI 3 1*011 2iCH AH , &D\ ¥\&X\ Si BJIfe 

ojc ^ mm oj 6H ahah @ aj^o| A | ^ ai s on ah ^oi mtzc di^i ahoi ai , ^^eixiM ^eimoi m^i mx\j\ ±m 

m ^EHfiCf gOhS^XI, ^0]^i~X\9\ Sioh^ 31 ^§og 5^ g p|s xhah^|oj AHI CH ^S. 

^^li- 5. HI 2 &CHI 2iCH AH , £J\ M^jfJ Oil EH £jm B^lfe 

4,01 stzc ±izi2\ ^J\&m staib e^i^, 

^^1 STZC <Ms2J ^^1^01 Si £1X1 Him&M i^ShH. ^^1^01 Si£J2 SPP_TE d^M i^ 

B^iisf, 

^01 & ^1 oil ah i^Q^ xj^oii ^h^si^ 3iioi^e ^ ^r^i mpp.te <ys£f°i xhb ^moi sie oil an <y 

i5*te B^l^ 01 = CH Alfe 31 ^§2S § 91^ XH^^I^ AHS XHI CH ^g. 



m=?m 6. m 5 man stou-i, &oi ^:>i« as Bait 

feOI MTZC ds°J S 301 §£h ^£S£lfe STZC £JS°I =f=B 34§H= 318 ^S2S ofi=- g :>!§! IH^^I°I 

/da jiich aa. 



102- 
108- 



101 



P/U 



107- 



103 

1— 

RFS! 

A1M0|13| ^¥ 



105 



^sfH a) a 



FE 
TE 



,106 



104 
f- 



10 



Ox 



TP 




□ 



5! 



2 




13 




14 



CO 


CO 


-a 




~o 

il 






0> 


HE 











■6 




I 02:. 

+ 
o 



Osl 



° -D-or> 
£ r> jo l* 



2L 

HE 
HE 



O 




I t I 

ocrg 

□ M W 

021 



'02!. 



MPPTE 



SPP TE 



MTZC 



STZC 



AND 



DPP_TE 



) 



MPP_TE 



SPP_TE 



) 



MTZC 



I) 



STZC 



0 



AND 



f) 



DPP.TE 



£38 



MPP.JE 

SPP_TE 

MTZC 
STZC 

AND 



DPP_TE 



